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1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)l3 This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 1-53 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) 13 Claim(s) 1-53 is/are rejected. 
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Application Papers 
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Drawings 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 503. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either “Replacement Sheet” or “New Sheet” pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 

claiming the subject matter, which the applicant regards as his invention. 

Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 16 recites the limitation "detectors" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. It is believed the applicant 
meant to say “detector”. Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 15,17,32 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nasser-Ghodsi [6,81 0, 1 05]. As per claim 1 5, Nasser-Ghodsi [6,81 0, 1 05] discloses a 
method of inspecting a defect in or on a semiconductor wafer, comprising directing a 
beam towards the surface of the semiconductor wafer wherein/whereon the defect 
resides to thereby emit x-rays, detecting the emitted x-rays with a detector a first angle 
with respect to the wafer surface, collecting x-ray data from the detector, directing a 
beam towards the surface of the semiconductor wafer wherein/whereon the defect 
resides to thereby emit x-rays, detecting the emitted x-rays with the detector at second 
angle with respect to the wafer surface, collecting x-rays with the detector at a second 
angle with respect to the wafer surface, collecting x-ray data from the detector and 
using the x-ray data to spatially resolve the location of the defect with respect to the 
semiconductor wafer. See Nasser-Ghodsi [6,810,105] abstract, figs. 1-3,5-8, col. 1 
lines 25-60, col. 2 lines 25-45,55-63, col. 3 lines 25-65, col. 4 lines 8-67, col. 5 lines 5- 
30, 40-67, col. 6 lines 5-25, col. 7 lines 5-40, col. 8 lines 4-5,35-55, col. 9 lines 8-15,45- 
65, and col. 10 lines 30-45. 
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As per claim 17, Nasser-Ghodsi [6,810,105] discloses the detector detects 
emitted x-rays at a plurality of angles with respect to the wafer surface. See Nasser- 
Ghodsi [6,810,105] col. 2 lines 25-62, col. 10 lines 30-67. 

As per claim 32, Nasser-Ghodsi [6,810,105] discloses a method of inspecting a 
defect in or on a semiconductor wafer, comprising directing a beam towards the surface 
of the semiconductor wafer wherein/whereon the defect resides to thereby emit x-rays, 
detecting the emitted x-rays at a plurality of angles with respect to the wafer surface 
with one detector, collecting x-ray data from the detector, and using the x-ray data to 
spatially resolve the location of the defect with respect to the semiconductor wafer. 

See Nasser-Ghodsi [6,810,105] abstract, figs. 1 -3,5-8, col. 1 lines 25-60, col. 2 lines 
25-45,55-63, col. 3 lines 25-65, col. 4 lines 8-28,39-67, col. 5 lines 5-30, 40-67, col. 6 
lines 5-25, col. 7 lines 5-40, col. 8 lines 4-5,35-55, col. 9 lines 8-15,45-65, and col. 10 
lines 30-45. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention “by another,” or by an appropriate showing under 37 CFR 1 .131 . 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,9-14,18-19, 26-31,41-46, are rejected under 35 U.S.C. 103(a) as being 
obvious over Nasser-Ghodsi [6,810,105]. As per claim 1, Nasser-Ghodsi [6,810,105] 
teaches a method of inspecting a defect in or on a semiconductor wafer comprising 
directing a beam towards the surface the semiconductor wafer wherein/whereon the 
defect resides to thereby emit x-rays, detecting the emitted x-rays with plurality of 
detectors (col. 7 lines 5-7), collecting x-ray data from the detectors and using the x-ray 
data to spatially resolve the location of the defect with respect to the semiconductor 
wafer. See Nasser-Ghodsi [6,810,105] abstract, figs. 1-3,5-8, col. 1 lines 25-60, col. 2 
lines 25-45,55-63, col. 3 lines 25-65, col. 4 lines 8-67, col. 5 lines 5-30, 40-67, col. 6 
lines 5-25, col. 7 lines 5-40, col. 8 lines 4-5,35-55, col. 9 lines 8-15,45-65, and col. 10 
lines 30-45. However, Nasser-Ghodsi [6,810,105] does not explicitly state the plurality 
of detectors being located a plurality of angles. Nasser-Ghodsi [6,81 0, 105] does teach 
that is advantageous to detect x-rays from different angles. See Nasser-Ghodsi 
[6,810,105] col. 4 lines 45-60, col. 10 lines 30-45. Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
have the plurality of detectors be located at a plurality of angles in order to obtain a 
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more thorough characterization of dishing and erosion (defect), and a surface 
topography as taught in Nasser-Ghodsi [6,810,105], 

As per claims 9,26,41, Nasser-Ghodsi [6,810,105] teaches the directed beam 
being an electron beam (col. 4 lines 20-25, 45-50). 

As per claims 10,27,42, Nasser-Ghodsi [6,810,105] teaches all aspects of the 
claim except for explicitly stating the directed beam being a focused ion beam. 

However, Nasser-Ghodsi [6,810,105] does explicitly states, “Any apparatus that is 
capable of causing a test sample to emit x-rays is referred to herein as an x-ray 
inducer.” See Nasser-Ghodsi [6,810,105] col. 4 lines 18-23. The examiner interprets 
this as indicating that a focused ion beam can be the x-ray inducer, thereby satisfying 
applicant’s claim. 

As per claims 11,28,43, Nasser-Ghodsi [6,810,105] teaches the elemental 
composition can be determined from the x-ray data. See Nasser-Ghodsi [6,810,105] 
abstract, figs. 1 -3,5-8, col. 1 lines 25-60, col. 2 lines 25-45,55-63, col. 3 lines 25-65, col. 
4 lines 8-67, col. 5 lines 5-30, 40-67, col. 6 lines 5-25, col. 7 lines 5-40, col. 8 lines 4- 
5,35-55, col. 9 lines 8-15,45-65, and col. 10 lines 30-45. 

As per claim 12,29,44, Nasser-Ghodsi [6,810,105] teaches the semiconductor 
wafer comprises copper surrounded by dielectric material. See Nasser-Ghodsi 
[6,810,105] fig. 3, col. 5 lines 35-51. 

As per claims 13,30,45, Nasser-Ghodsi [6,810,105] teaches the detected x-rays 
being at least copper Kd and copper La x-rays. See Nasser-Ghodsi [6,810,105] col. 6 
lines 10-23, col. 7 lines 30-40, and col. 9 lines 45-60. 
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As per claims 14,31,46 Nasser-Ghodsi [6,810,105] teaches all aspects of the 
claim except for explicitly stating that the material exposed to the electron beam 
comprise silicon. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have the material exposed to the electron beam 
comprise silicon, since it has been held to be within the general skill of a worker in the 
art to select a known material on the basis of its suitability for the intended use as a 
matter of obvious design choice. In addition, this material would then give off silicon 
Ka. 

As per claim 18, Nasser-Ghodsi [6,810,105] discloses all aspects of the claim 
except for explicitly stating that the second angle of the detector with respect to the 
wafer surface is achieved by moving the position of the detector after collecting the x- 
ray data from the first angle. Nasser-Ghodsi [6,810,105] does infer this. This is made 
evident when Nasser-Ghodsi [6,810,105] states, “The method includes identifying a first 
measurement of induced x-ray emissions characteristic of a first material at a first scan 
target resulting from the first scan from a first direction, identifying a second 
measurement of induced x-ray emissions characteristic of the first material at the first 
scan target resulting from a second scan from a second direction, and providing the first 
and second measurements to allow characterization of dishing and/or erosion 
associated with the first scan target in the sample.” (Nasser-Ghodsi [6,810,105] col. 2 
lines 54-62.) “In one example, the stage lies on the x-y plane and the stage is tilted by 
varying the angle d 161 . It should be noted that tilting the sample relative to the inducer 
120 can involve tilting the stage, moving the column, or deflecting the beam with a lens.” 
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(Nasser-Ghodsi [6,810,105] col. 4 lines 39-43.) Also see Nasser-Ghodsi [6,810,105] 
abstract, figs. 1 -3,5-8, col. 1 lines 25-60, col. 2 lines 25-45,55-63, col. 3 lines 25-65, col. 
4 lines 8-67, col. 5 lines 5-30, 40-67, col. 6 lines 5-25, col. 7 lines 5-40, col. 8 lines 4- 
5,35-55, col. 9 lines 8-15,45-65, and col. 10 lines 30-45. Therefore it is the examiner’s 
view that Nasser-Ghodsi [6,810,105] has implied that the second angle of the detector 
with respect to the wafer surface is achieved by moving the position of the detector after 
collecting the x-ray data from the first angle. 

As per claim 19, Nasser-Ghodsi [6,810,105] teaches the first angle of the 
detector with respect to the wafer being achieved by tilting the wafer after collecting the 
x-ray data from the first angle. See Nasser-Ghodsi [6,810,105] abstract, figs. 1 -3,5-8, 
col. 1 lines 25-60, col. 2 lines 25-45,55-63, col. 3 lines 25-65, col. 4 lines 8-67, col. 5 
lines 5-30, 40-67, col. 6 lines 5-25, col. 7 lines 5-40, col. 8 lines 4-5,35-55, col. 9 lines 8- 
15,45-65, and col. 10 lines 30-45. 

Claims 2-8,20-25,33-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nasser-Ghodsi [6,810,105] in view of Albert [5,237,598]. With 
respect to claims 2-8,22-25, 33-40,51-52, Nasser-Ghodsi [6,810,105] teaches all 
aspects of the claim except for explicitly stating that the detectors detect the emitted x- 
rays simultaneously. Albert [5,237,598] teaches that it was known to have the 
detectors detect the emitted x-rays simultaneously. See Albert [5,237,598] col. 12 lines 
43-60. Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to have the detectors detect the emitted x-rays 
simultaneously to provide a real-time of image of the defect. In addition, Albert 
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[5,237,598] teaches using the x-ray data to spatially resolve the location of the defect by 
generating an image based on the x-ray data, the defect residing fully within the sample 
volume, and beam being raster scanned over an area where the defect resides. See 
Albert [5,237,598], See Albert [5,237,598] abstract, figs. 1,15, col. 2 lines 15-35,40- 
45,58-68, col. 5 lines 1-5,20-30, col. 9 lines 1-5, col. 10 lines 40-55, col. 12 lines 19- 
20,42-60, col. 13 lines 30-45, col. 14 lines 40-50. 

Claims 47-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagatsuka [4,885,465] in view of Nasser-Ghodsi [6,810,105]. As per claim 47, 
Nagatsuka [4,885,465] teaches a beam generator (1) to direct a charged particle beam 
towards a structure, a plurality of detectors (8,13) to detect x-rays from the structure in 
response to the charged particle beam, and a processor (11) operable to cause the 
beam generator to direct the beam towards the structure, and characterize one or more 
defects based on the detected x-rays. See Nagatsuka [4,885,465] abstract, figs. 1-2, 
col. 1 lines 5-15, 20-25,50-62, col. 2 lines 5-10,40-55, and col. 3 line 60-col. 4 line 20. 
However, Nagatsuka [4,885,465] does not explicitly state the plurality of detectors being 
positioned at different angles. Nasser-Ghodsi [6,810,105] does teach that is 
advantageous to detect x-rays from different angles. See Nasser-Ghodsi [6,810,105] 
col. 4 lines 45-60, col. 10 lines 30-45. Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to have the plurality 
of detectors be located at a plurality of angles in order to obtain a more thorough 
characterization of dishing and erosion (defect), and a surface topography as taught in 
Nasser-Ghodsi [6,810,105]. 
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As per claim 48, Nagatsuka [4,885,465] teaches the characterizing operation 
being based on a ratio of a first x-ray intensity for a first material over a second x-ray 
intensity for a second material, wherein the first and second x-ray intensities are 
obtained from the detected x-rays form the scanned structure. See Nagatsuka 
[4,885,465] abstract, figs. 1-2, col. 1 lines 5-15, 20-25,50-62, col. 2 lines 5-10,40-55, 
and col. 3 line 60-col. 4 line 20. 

As per claim 49, Nasser-Ghodsi [6,810,105] teaches the scanned structure being 
a portion of a interconnect structure in an integrated circuit device. See Nasser-Ghodsi 
[6,810,105] col. 1 lines 25-31, col. 3 lines 25-32, col. 10 lines 30-50. 

As per claim 50, Nasser-Ghodsi [6,810,105] teaches the directed beam being an 
electron beam (col. 4 lines 20-25, 45-50). 

As per claim 51, Nasser-Ghodsi [6,810,105] teaches the electron beam being 
stepped over an area of the sample surface. See Nasser-Ghodsi [6,810,105] col. 4 
lines 5-16. 

As per claim 52, Nasser-Ghodsi [6,810,105] teaches the electron beam being 
rastered over an area of the sample surface. See Nasser-Ghodsi [6,810,105] col. 4 
lines 65-col. 5 line 3. 

As per claim 53, Nasser-Ghodsi [6,810,105] teaches all aspects of the claim 
except for explicitly stating the directed beam being a focused ion beam. However, 
Nasser-Ghodsi [6,810,105] does explicitly states, “Any apparatus that is capable of 
causing a test sample to emit x-rays is referred to herein as an x-ray inducer.” See 
Nasser-Ghodsi [6,810,105] col. 4 lines 18-23. The examiner interprets this as 
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indicating that a focused ion beam can be the x-ray inducer, thereby satisfying 
applicant’s claim. 

The applied reference has a common assignee with the instant application. 

Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by; (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention “by another”; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321 (c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent Nos. 5,703,361 to Sartore, 5,594,246 to Sudo et al, 
5,866,903 to Morita et al, 6,664,541 to Nasser-Ghodsi et al, 5,877,498 to Sugimoto et 
al, and 6,924,484 to Wang et al, are considered pertinent to the applicant’s disclosure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Quash whose telephone number is (571)-272- 
2480. The examiner can normally be reached on Monday thru Friday 9 a.m. to 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, John R. Lee can be reached on (571)-272-2477. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



A. Quash 



11/18/05 






NIKITA WELLS 
primary EXAMINER 





